Searching PAJ 



1/2 i/ 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 (W)81 01 2 

(43)Date of publication of application : 31.03.1998 



(51)IntCI. 




B41J 2/045 






B41J 2/055 








B41J 2/205 




(21)Application number 


: 08-237655 


(71)Applicant : 


SEIKO EPSON CORP 


(22)Date of filing : 


09.09.1996 


(72)Inventor : 


KTTAHARA TSUYOSHI 



o 
o 

UJ 
CD 

3 



(CO 
lUJ 

m 



r 



r* ** f ^ fit... 



(54) DRIVE DEVICE FOR INK JET PRINTING HEAD AND DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a high grade 
gradation printing without lowering the printing efficiency 
in relation to time for printing by controlling the diameter 
of a recording dot variably on a recording paper 

SOLUTION: A drive signal to be outputted per single ^ ^ ^ ■««■ 

printing cycle is composed of a first pulse, a second 
pulse, a third pulse and a fourth pulse totaling four drive 
pulses. The first pulse and the third pulse jet an ink 
droplet equal to a medium-size dot. The second pulse 
jets an ink droplet equal to a small-size dot The fourth 
pulse only gives a fine oscillation to a meniscus. The 
gradation value to be initially given is decoded as the 4- 
bit print data consisting of bit data corresponding to 
each of the drive pulses. Thus it is possible to properiy 
select either one of the drive pulses or a plural number 
of the drive pulses, and further, perform a multigradation 
printing by variably controlling the diameter of recording 
dots on a recording paper. 
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2 1 a»<Dy X;KD**fP*ll=«(E UTSIt 

2 row > a*ttffl ^fctoose 2 (DffiB t , 
4 fc Atom 3 (©sa/ <;ux t ^ -&A/-efliriE * *tT * c 
sa. 

est 2 (ornw <;ux(D^ $3«; u ritrlBS 2 o^'f > ^ 3« 

$i!i:U$-t±«S2(DlSiB«t^. Ifriam l<OBI&/<;ux$ 

fciiUIEm 3 a)SSS/<;ux<7)L>-r*iA^*SlR LTflirlBm 
1 ©•<><;^*fci*j&ffim3<D-('>^;-a«)t^-r4iA^*et 

3(DE»/<yuxsa«?LT«irffi»i a>^><7mJSt.xs93 

fc«^i:$^«i-rSSI««2(cES<D'f ><?i;x'y h 

^^4 (osn/ouxa)^$s^-r c t immtri>st 



$ia. 

as * *tr * c t t -r 2 4 <D 

[fli«« 6 ] mim 1 (OBn/^^i/XAtxat a (DBH/t 
o!>«E±f^aK}&&. ^ES ia>fi^afisiti#r «s 1 

mtt J: y t/h * L^m 2 (Dfi*am*-c±#-r 2 ©a 
s.±miAmt. «irEm2<DS:^a^$itj$-r^as2a)fi 

;^«filtl$%]^&. ffirE»2<OSA«4±A'&4>ina«k^ 

set * ^at-r «fi3ji« 2 ~a»*s 5 oin-t^iamze 

stt, sirEis 1 <omK±^mmzniiri,ms'i3m^ y ^ 
t *i««fr «a««6 j=E«a)-r >^ i?x ^» 

8 ] m^m 1 (o«sTRift»i= ^ it « bsk 

T^iaii«irES:b9e±it{'7-ros«tiSti@ffl ^ ss^-i=a 
itrEmi (osaTBiK}^(Digs6)!iNC,i(rE4'Pdia 

s^a. 

^s*»i6*-i*rffirE*v' x;uAx&-f >^;asM:ai*-& 
MEaii (D'f :/<79S<i:y4>^aa>m2a>w:/^3i$i>tu 

* •l±-5/=ft«)S 2 roffi!!i/<;ux tItrES 1 ©-O^iS t 
I^Srom 3 0!) > ^ ^ $ etm $ -t± « f=«>a>$ 3 (DSHi/ < 
;ux^$$A/-e>^«B»@#$Bna#ie^¥g^i=<t: y 

fl»E«-Ba/<;ux(=^-*i-eih.«iiS LT1SI+ e,*vfc/^;ux 
s«<i^(= J: y -BJffliSJart-eiirE«-ai6/<;i/X<© 5 1& 
t^-r*i!6^-o*fctt«[a<DEtt/<;ux$a«?Rrflgi=^« 
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ttrew^-r-^' jcs-rJt^Tx-f ^/5^#a$ea-r 4 ;i i 

[O O O 1 ] 

s^c i * * * (D 'f > a * ttuj -r s c t At-c # 4 >r ><7 

[0OO2] 

[«*«>a«] -f i/^e^i-y hsc<D^'jr/^tt, aits 

K^WLTfey. C(D:/Ul/h's»/ K*^y'J-ye?««l 

[0 0 0 33 ■f-C-C, tt3lEJ:y. «jllf. lOCDMIR* 
4x4» 8x8Sp(©tt««)Ky l-USS-r^wirlz^o 

Tit>npeiB$sis-r<&:i&^3b<Sffi$:Krc>«. 4x409 
iiijie(D^i!i«e$±if;h.i2. .tyUHA^A^icPsass^ 

[0 0 0 4] #81035 5-1 7 589#4^aW 

[o o o 5] s@ K-y h€iA</h$ < isititi. i&s&mm 

a>l5@iK-> KS^ffltxfcli^<D4f&©W»I^H$S-r 



[000 6] -t^T?, m—<Dyxjvii^^mtii>mA<D^ 

xi^i, #i^¥4 - 1 5 7 3 5-§^^ja, aikmn 
wms, 2 8 5, 21 s^mmm) . jb^A^^fitftir-eid:. 

«»©/<;u^«^«anx«c tic * oT«!l^>S:-f 

[0007] 

CfS^A<«» L J: 3 t-r ^SIB] ItrlS^ffiGttOOttJiESfc 

[000 8] ±m<Djz5ts:m^(Dmmizjiff 
«. ^tis *fimo>mtRismt. -mmmmfpizmwi 

[0 0 0 9] 

[0010] iPi&. 1 |=flkS|BM-ei4. •<>^;'a 

'fcSai^-T— ^izS-it^r* ttrE4B16/<^u;:^a>-5^tx 

LT-wfiiiisfflC3-ea«wicA^jaFi*4;^-< ^'^^Si: 

[0 0 1 13 fc«Ba/<-»l'XA«/<;UXa«?«^lcJ:-3T 
SUtHit. C<J!)B»/<;uxi4x-<'y'?^#S*^LT 

Ts -<Dffii8/<;ux$a«?-r*ttf-B3«s»!T?-<o-f > 
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[0 0 12] sfc. a«S2ic««365a-ctt. -€-*i-e^t 
>^ ss^ettu $-&«f= Aa>ai 1 (DBii/^^ux ^ m 2 <D 

$-i±«f=«>(Dmi a>Bn/<^ux&. ttsKm^<o>(>^ft 
* y t,^a<cS2a)-f >^;a5sa:ai*i*«f=A©m2<D 

[0 0 1 31 ;i*tl=J:Hli. -g]KisM»i=ai***t« 
Eits#ii. f^5a>'r>^:'a$i>tu-r^mi<DBi»/«;u 

S 2 <DBffll/<-'l'X t <D^St 3 0(DEM/ owx *N e, $ 

tv-s, (SEor. c^i&mi. ^2. mao'f >^7js<o» 

[0 0 14] fiP*.. iS*]S3l=EiEa)«K<0J:9l=. EP 

;6Lfc/<;uxaiRm#*tt»^t>i±T<cy» -f^^ia* 
1staits■&Ul'^m^ orsmmt, flfreffi2(DBtt/<;ux(o 
^*a«? L-cttrEa2 cD-< i/^y^Stttb *-t**m2 (OK 
PMih, fitrEBi a>Bili/^^i'X$fci^ltrEm3a>BSb/^ 

ES 3 oD'f >^ »(Di^-rtt]b^$Qtm 3 (opsnii 
ME^i oEa/Ouxai;»3(DB!S/<<>i.xsa«? 
LTffrE»i ro-f >^;iexi;m3©'f >^?^$qtffl*-a- 

[0 0 15] c:*tizj:y. m 1 (OfgiSffll-ci*. 'f^^^ss 

^rE»ffi=/hSa>ESK<y h;!i<)^^$:h.«. %3d[>ps 
HA^*<E«»j=i^«tretai$*t«feA, ffl«»icctJga 

[00 1 6] m3}t]S4(c«<&fEn(7>J:5rz. B!& 

is*-y-«m4©Ba/<;i,xs^^. bj^^^— ^a^s^rt 
fli3&mi <o@3iffi-ei^itm4a}Biii/<;ux(D^$aiR-r 



[0 0 17] E*fl3fe*^-*-f i/^7^A<i»taiU'S:t>8fi 

(cftiii*^*zi:i=<fcy. y-x*x*«fiB*-i*r'f 

l8S9ffi«^ •&ie(=m4 0!>BSk/<;i'X$EEAIS^«'7-l=A 

[0 0 1 8] 9l:lt]fi5izfl(«fegS(OJ:5f=. »i()!>Bik 
/<;ux£:«3(DBii/<;i/x&(ona>nM$:/y > h^-v 

[0 0 1 9] fttA3fi<os4 0[>ienii$sis-r-&f=«> 

(OS 1 (OBK/^^l'X as 3 <OBn/<;UX & (Dl^nSffi $ 
> h^-:/ K(0fiABnSHil=B2£-r^tf, ^nSfi 

^ % 3 (OBift/<^i'X t. <DV^\.z.% 2 <oBi)/<;i/x$sa-r 

[0020] 

[0 02 1] 1. %^ <i>Wt&<i>Y&t& 

'T^i'iJx'y K^:^y >^i<Dafl8:^P^/^7H-Cfc4. 
[0 0 2 2] 1-1 

hx>s5>2 <kA^e,«^**iTt>«. ::fy>4i 

ar/KP— 5 H>1-©/-txX hzi^tfo.— ^t^AxP,© 
WW-r-^ftf^gS-rS-f >^--7x-X (KIT r I / 
FJ it^o) 3fc, *a7»— ^<0EiSSf*fT5RAM4 
i:. ^iffiSajfcftO^U— 5^>tf$E1iLf=RO 

MSt. CPU^A^t)^t«$^HWSll6 SiailK? i:, 
aacDZf' J > h/s^y K 1 O'NOBffl^i-^^ll^^-B-* 
TBttS^fS^^SJ &LT(DBne^^lsl»8&. 

iHfc Bi^T^- ^ a t^ffitum^sf $ :^ 'J :^ h X i/ i? > 2 iz 

[0 0 2 3] l/F3tt. «X.li*V^^;^3— h\ <f 
^ 7 ■< -v liSS, -f/— 5KOL^-r*vA^1 O<0-x— 
at^fcttSao-r-aiA^&JSr-SEpai-r-^^Tl^X ha> 
ea.-^«*!6^65®-r«. *fc, l/F3li. ;NxhP 
^iC^LTti?— (BUSY) •¥>T^y !✓ 

(ACK) ^$m*-rs^i:*<-e#s. 

[0024] RAM4(i« S<t/<y7T4A. «t>ra/<-y 

77'4B, aiA/«'y7T4cai;'7— y (h*i* 

1=1*. I /F 3A<S^Lfc7t^x ha>ei— ^A^e,<DH] 
8«T-^A<-^MlcE1S**i-5. *P4l/^-y:7 7'4BI- 

K-r— $AtEe**i«. ai*/<<y77 4C|ci*, Sfcj*© 

— ^A<SM**tS. ROM 5 1*, S^lffllSS6^=J:-^T|g^f 
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[0 0 2 51 mm&eit. ss/^y^r 4 ArtoweiT* 

5^-^»**ra/<t/:77'4BiciBia-r«o ^lHWSJs 
[0 0 2 6] ::f'J>^'^v^'^ ooi ff»i=ffiar-5 K 

i/T— I /F 9*^t-LT:^'jr/ h'N^; Kl 
0l::*>U7>Ufi3l**i4. til*/<-y 7 7 4 C36^& 1 friJ- 

4B©rtS4<>B3E**ir, jj?©*iazi-KaE»6<fT*5*i 

[0 0 2 7] :^'j>(-x>-:?>2i*. :^';>h'N»/Ki 
o^. le^i-jmm (bi4> r»2^i-jj ^ibsib) t ^t. ^ 
^'jvi^mm (H* r4r"^uvs?j tasE) i 2t*flt 

P-'^SIA^&J&y. fafii»S?a)B]B8fB1Sj«tt:*IS2fe36y 

fc*LTi93t«$?T3t.«)-efe«. *A'y 1 2 

I*. ^•J^/h's-y Kl 0*»||-r«4rVy^»S?t. tt+ 

y i?^ — ^ siA^ &3iE y , y > ^ k i o *±3fea 

[0028] ^y ^h'S-; Kl Ol*. B9j6a3&lRll=«il 
lie 4flS|(D#aa)y m^<J>9^ zXfT* 

*^&©^P>y^?m# (CK) IZ^JWUTs l/F9*^C. 
•>7hbi?X^1 3l=i/yT;ueS*Jh.S. CKDi/yT 
yi/^^^lfcm^T— 41 (S I ) I*, -3.. 'y'j'^mSt 

f^lHlSl 6lc-5^^t,*vS. X'f •:;5=^IlI»i 6<DA*ffllc 
I*. aSl«■^ll*I51»8A^C,a)Sill«# (COM) 3!)<EP 

ip^iiTfcy. x-f 'v^iHian 6a>ai*ffl!iici*» r^* 

[0 0 2 9] m^'f—^it, x-f-y^^SKi eof^SS^ 
ftiUB-rs. mx.it^ X'f -v^niKi 6icin*?sB3^x— 



roj <iitm^\i.. 7 ^(OESft A^a!>^«g 

[o o 3 o] 1 - 2 y > h'S'y Ka>m{*:M«^ 

:>'yi/h'^ry K1 oa>«fiE**{*a«lf=^LfcO!>A<H2 0!) 

f'WSt^ 4. uK^ui/^in 5. x-f-y^iaai eau: 

ffi««M^^i 7i*» -f-^i-rn^y > h-N-, Ki oo>#y 

X;H=j^*BLfc*iFl 3 A~1 3N. 14A~14N, 
15A~15N, 16A~16N. 17A~17NA^& 
«ia**tTL*«. W^'T—^Xi..- (1010) . (01 - 

0 0) ^foKK, «-yX;usi=, »±fi:©e'y h33^& 
Tt>«, -tur, ^rroy x^K=:otxra>ft4ffo!)if-y h 

7*— 4»A<— a38!lS»!rtl=->7 h Ui?X^ 1 3 A- 1 3 N 
lcAAl**i«. 
[003 1] fiP^, ^yX^U^CJftifiOtf h3 0>T 
— ^A<->7 hUi?X4t 1 3A-1 3 N(C«>yT^HE3l* 

^1 4A~1 4NI=J:or5-V^*4xSo Z.Vi=jv^\Z. 

<ky. jfeic, ^yx^u^coe-v h2©5'— ^36<i/7 hu 

i?xai1 3A~1 3NI=IE3l*4l«. ra«IC, JfcU^-C^ 

[00 3 2] -tur. WJCtfT-^-a^fx-f ry^t LTfll 
fift**v4#X'f v^jlST^l 6 A~1 6 Nlz;bD^-&tf ^ h 

■r— rij enm^ (com) ifis.w& 

7A~1 7 Nl-ltSgittJ**!. S-EESfilb^l 7 

A~i 7NttE»i«#<D®#!Sit»izj£i:T*fi^*. a& 

l=. #X-f "y^SR^I 6A— 1 6NI=A]^^tfTy h-T*— 
roj (D«^l*, #E%S(||?^1 7A~1 7N'«^0!> 
S!fem#;!><3IBr$;h.. 1 7A~1 7N(*It 

[0033]l-3 ^y i/h'v-/ K<jr)fi|ttet,«jjEo- 

M 

H3tt. :^y>h'-^-y Kl 0(0««ft«I«3t<7)-«d*^L 

&i&=L—v h2 1 1*. -/X;u:?^2 2 A35<}^^* 

*t/i:/ X;W:^U— I- 2 2 t T-f ^ > Kffl 2 3 A4<»riE* 
;h,f=fiCatf[2 3 ^(=J:or3!ESii^^«[2 4 ^l^^f^C 

ticiy, «ja*+irL>-5. 3ttK}^fiE«2 4i=ii, >cu 
[0034] &-&zs\z\t.WBM2 9ifimAtiin,xn 

y. iix#M2 9F»iiciiiiafia^-i 7 (iEsticttasfi 

iST^I 7A~1 7 N<Dt^f *ti6^) A<8iy#lte>+lTl> 

71*. •€-©5featA<iiiii«2 3<D7'-f^ 

> K«?2 3 AlrSftf <5J:5(=. H^Stt3 0S^LT 
glS**tTu^i.. c;i-T?, S.WSiSb^^ 7i=i*. ^jtii 
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1 7'v<D?E»miiU— K«3 1 $^UTfit»*V«. 

[0 0 3 5] tiss. E.mmmf■^ 7 it. iSimmmiBim<D 
[0 0 3 6] Esstt'Fi 7^^m.-tit. Kmmwi^ 

1 7A<J|Jl<6LTttA5e^M2 7A<K3iL. Ktl%±m2 

SSHIt'fl 7/>t#fiUrSA%^S2 7A<«/h 
E*a6±M2 7rt(Da*A<±»LTffi*«afeS2 7 

rt<D'f A<y x;u?52 2 A*^Lmsin=a:taa?*i 

4. <tte, a*36^m2 7<D#«afe{b (ffA*{b) t-f 

[0037] 1-4 *EBi/<;i.xtpgsasi©iafii 

l=-3lxrH4*|>BiLo-oSle8-r«. B4I=(*, Slum 

xj t LTa)S3/<;i.xt. ra4(Dffi!!i/<-;uxj t l 
r <oa 4 t <D^ft 4 oa)a»/<;bxA^ 

[0 0 3 8] cc-c, si /<;ux&t;%3/Obxii^ 1^ 

*i=!ft«fc«>. c*i6mi/<;uxaot»3/Oi.x« 
»i /<^i/xtm3/<;uxto!>Ba(=eaLr*jy, 

©-Cfc*. C(DS2/<;i.X(=J:oT/JxSt^K'y 

<aa^4»4/<;uxtt. yXyu?t2 2 AftifiW-O^* 
■efcy. ::fl)m4/<;i.xfrj:oT'r:^->;"Si*ti:ai**i'5: 

[0039] 1-5 fteSS/<;UXO!)»ffl 

yp-tm<. ft/<;ux(o«-gp5j-i=f*Lfcp 1 1. P2 1S? 



[0 0 4 0] ^-Ts mi/<;uxi*, H44»(ca5-rJ:5 

ir, ■^•(oa^filA<*lam^4vmJb^c,x5^— h L (pi 

1) . *iaafivmA^e»m^<©fiff43E0 CMT? r^i 
0!>a*«tej ^LTO!>ft^«iivPM$-(;±#L (pi 

2) . ft*«ttvpM*Bf^i^iafc*itiii#-r« (Pi 

3) . a 1 /<>ux(Dafffiiii, s^ativPMA^ 

& filf £<0SS4S d D M $ 4> o Tfifim^ V L ^-eTft 

■r* (PI 4) . 

[004 1] ww-t*^ ^mna>WZ*3Mid CM iL^tWl 

nt^oinm^m e d m(d^a<^# < * 5 * 

a^l 7«)H*St6S»!TAtKig-l=lil^**tri^ 

^cfc. a«®fiLVLi*. masft^i 7<D»ffisiE 

*(»Jh-r-5fc«>r=, y^^KU-^/U (OV) tl^CAv 
[0 0 4 2] ^-Lr. mi /<;UX(0®fffitl*. fi«a<4 

v L^m^mmziffumLtz^. (pis), nis^pjam 

fivm*-c±^S-r« (PI 6) . S^t«fiVP 

i«^-i=ia3t**tTi^«. 

[0 0 4 3] %2/<;i'X<DaSttli. %1/<;UX^I^fit 

i=4'ia«ttvm36^&xis«— hu (P2 1) , msa>«ffi 
^secsT? riB2a>fi*«fij tLT(Da:*mfivp 
s*-i»±^-r« (P2 2) . c<D»2/<;uxo!)a;*:m& 
vpsii. ai /<vuxao:a3/<;ux<D«:^stacvPM 

fivps$BrSi»raf=f+iti#Lfca (P2 3) , m^o 

SE4gEe DS**,oT«t>iamfiVm*T?TRr-S (P 
2 4) . 1S.iS. m2/</l/X-Ctt. 5Ea^a>aEE4SdC 
S(D^;bttt«^<0«EigEd D S J: y^^$ < J: 3 

[0 0 4 4] lS3/<;uxi*ai /^-/UXtl^— JEfO-CittW 

tt^K-rsAt. si/Oux^ss/Oux^cofaiD^ias 

l=iBeaK±lr:fc K-y h^}gfiE-r'<<mi /<yuxai|tm3 

/<^ux$a«Lfc«^i=, hffl^O'f >i?sa*«^ 

l*» «liltfEP«a»!Sl 4. 4kHzt-r«t. "fK-y 
l>ffl^<0'f :x^?;-a<0tttUSMl*2 8. SkHzlctaS* 

4X-5. mi /<^uxtm3/<yi/xt<Draa)^rai*, 

izfU^K^-y Ki o<Da:fce»SJWl=Ka**trt^«. 
[00 4 5] »4/<;UX(0«fft. sgi~«3/<;uxt 

Hfliic, It>^B^aevmA^p,x^— HLr (P4i) . w 
jlli r®3<©a*m<aj LTS31oIlg'5:a:^ta^v p 

N^-e-hHf* (P4 2) . ^-LT, c©a;itmttvp 
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N$fllrSKraitl#Lfca (P4 3) . tpfSm^Vm^-Q 
[0 0 4 6] B44>, P 1 2]bt rjsi(0«s±# 

»»j . p 1 3*< rail a)Sit«ttlt4#»»j , p 1 4 
A< rss 1 <DaffT»ajgj , p 1 536< rfi«m^itj*-» 

»j . PI 63b< rttiia«tt«»a»j (c^-*t^*t«*E-r 

«. *fc» P2 2*t r»2a)«ffi±»a»J . P2 336« 

rm2<Da*attiti#a»j . P2 43i< rai2<D«mT 
[0 0 4 7] iE»«#©#/«;ux*ttirj:4yx 

/<;ux ic * .5 •<> -J? -fbttSS L T 4. 
[0 0 4 8] *|Biai4Vmlzj64P 1 1 ©ttffi-Ctt, > 
4 O l*y X;u^ 2 2 ©«:aiiB36^ &«T5I 

iifcfiaic**. jjeic, *ramt^vmA^&fi^s^ivp 

M(z±#-r*P1 2©tt«S-CI*. BESSMT-i 7 3!)<J|Rtt 
Lrff*«±M2 7A<B«L, /-X*X4 0AVX;U 
/;2 2Anr=3l#i&^:h.«. ;i<0&#« S^J6£S2 7 
EEm£it?-l 7 0:>itK«iSS(=J£i:/=i££-eJS%-r 
p 1 sottJB-ei*. -s§i*ii**Lfc^-x*x4 

It, «*«fivpivis«»-r«. 

t0049] PI 4(D*tlS-ei*, >-;^*X40$/X 

;^:A:2 2AOj|l=ll*a^^^JRffi■c. assft-r-i 7* 

2 7 6<lR»L» y-X*X4OAVX;U5^2 2A05Dtai 

«aavL$tti#-r-5Pi s<Dtt»-ct, istti=<»:yj» 

-X*X4 0«)S5thA<e<. -tLT, P16(Dttfl|-C 
1*. /-;^*X4 0A<SiajLfcttffi-lfBEmaB^1 7S 

^-1 7*<JttiltLTK^j»^S2 7 3b<K3SL. J XjVl^T. 
2 AA^e>M•3l-3gt^iLfc^' ^^'At^l^^^ttT. «t> K-y 

[00 5 0] a6(=tt. S2/<yi.X$«a-CS€«StlT 

1 7lrW3!jnLfclS^©'f i/^7 05^1!lttSIA<S?**tTl^ 

*PBimeVmlZfc5P2 1 CDttfiST?!*, 
4 O l*y 2 2 AOttaiffiA^^e^ 51 ^iiA/fcfiS 

EE^-a-Si:. lEmSa^l 7A<il5t«L-CII*l6^S2 7 
A*K3if*fc«>, >-x*;^4 oliy Xyu2 2 Arti=?l 

#ii**1.-5. P2 3<0ttS|-ei*, >-X*X4 0A<7cfl) 



^•r5>. doT. >-X*X4 0l*. yX^l/?^2 Artie 

?ita**tf=**-cfc«. *f=s m2/<;ux<Da*stt 

VPStt, ltrESl/<^UX<D«*«ttVPMj:yt«l\ 
fcto. >^?M2 53!l^&ff*||^M2 7rtl=3lA-r«'f 

[0051] fi^a^V P SA^C>(13f8|^tiVm^-C£^ 

7 p 2 4<o«(is-eid:. EB&n?- 

1 7A<#fiLra^l58±M2 7A«JRI8-r«. CttlcJ; 
y. ffi;^«^S2 7rtl=jEffA<^i:, ^t-X*X4 0f* 
y X;i/J>:2 2 A<Dnai=lRlltTif Lai**t« (P2 4a 
. *L-C. >'X;U?^2 2A*v&«d^3Ei:-f 

A<etai**i« (p2 4b<Dttffi) . o^y. a^aev 

PS*/h* <-r«wi:(cJ:yjE*a6^S2 7rt(=35A$ 

(00 5 2] H 7 1=14. »4/<;i.x*mai;ffBfia^ 
1 7i=wiiiLfca^©-f ><?<o«»tt«A<***irL* 

P11, P2 1 ©ttHtl^flllC. >-X*X4 0l*yX 

;u??2 2AA^&ST§l#a^/£fi1al=fc«. 33?ic. (»j(a 

«ttVmdv&a>;«ftVPN^-CS«fin'Fl 7$%« 

-rSi. ff«lgSft?-1 7A<i|lHiLTE*fl±S2 7A<0 

?fi-rsfcto. x*x4 oA<y X;i.?^2 2 Articgi* 

a*Jh.*. LA^L. a^attV PNtt/^*L^fc«), 

^lBif£it«l#-r-5P4 3a)ttSlt?i±. y-x*x4oi* 
>' x;u:^ 2 2 rt izd^ L y-£ It 51 #a**ifcttffi*in# L r 
t^*. ^-ur. «*«tev PNA^?>«tipamavm^-i?ff 

Sfitt^i 7$tt«$-i±«P4 4<o«(ffi-eid:. 

S2 76<JRI6-r'5fc*, J«-X*X40liyX;n;^22 
Ad9ttaiSI=|q)ltT)9 LM$tl-&. 
[00 5 3] C<DJ:3IZ. $4/<;bXtt. at^JtttS* 
frafcft. ff*56lfeS2 7rtO!)ff*«fl;4<d^JS:<. yX 

;u:^2 2 AA^c>-(' ><7aS*ttdl3F-i*-ric> -X*X4 o 

K 1 O AM^-A;Ki?'> 3 :^r=fc««^lf 0!)l8^**tfctt 
ll(Di:#|c«fia$#;lfcy. y X;u?;2 2 A$^A"V 
:^-cao fc y -r -5 c i: ^1= J: o T 4, y X;i/:^ 2 2 A 

[00541 1 -6 bi^t"— SKDsaiai-fsi/y 

3fl=. mi/<;UX (*K^/ K) . m2/Ol.X C/hK-y 
[0 0 5 5] ±aLfcJ:5i3, ->:7 hUi?X^ 1 3A^& 



(8) 



1 O - 8 1 O 1 2 



T-aioe-yhA^ rij (omtsi'pizit. eifi«^A<mm 

roj <DS8rai*J=i*. E®iiaft^i 7 '^roeiini-^©^ 
4. W^ir— ^©e-y h*ai ~a4/<>uxa> 

[0 0 5 6] figxli. hSJBfiKLJEtt^iSK'y KDii 
2) , ie<D«f K-v l-fl>^*»fi£-r-5«^ (PglSfiS 

fit 4) «>4/<^->-ciBett±icESK-y h$»fifc-r*t 

|iSil9a>«$. HSiStti^ (DO) . mm'&i^ (o 

1 ) . fsiafita* (1 o) . mrnm.^^ ci i ) 0*5 

[0 0 5 7] 'r:/^»$i)ttl)L>S:l^»K':' hiOPSnfiti 

oa^tt. «fiis$ii^^F-a--5fc*ita)^4/<;i.x$ffa 

4»!IBI4>tt roj *H]10-r«-35r. »4/<;i.X<DIB*t 

PM^-a-T rij S4/<;ux(D^*Ea 

fitt^i 7lc»ix.«c^]bt-c$-S. o^U. fSUffii $ 
S-raet; hflOx— ^ (GO) *4e'yh-7*— ^ (0 0 
ODICHIR (xa-K) f«ci:l=J:y. 

ttaiL'B:t>m4/<;ux<35^^BE®liaq^1 7irBJiO-r« 

[0 0 5 8] ;^-fv^ElBi 6i=«Lr. »i 

/<;UA, S3/<^uxat/m4/<;ux©Mra^i|c roj $ 
m2/<;bx«ci^«8*-a:T rij $g]fti-r*ui» o 

4e-<;h-r— ^ (0 1 00) *HlrS(0^-f 5>^^ 

>^/ae$ES»i=^?!ii*-«i-rpgiSa2 ^ns-r^c t A< 

[0 0 5 9] WSAZ^ 4 b?-V h7^— ^ (1 000) 
^■1 7lcH]ftl$*i, C*i.l=J:y, ffifiL»lz4' K-y KA<1 

[0 0 6 0] nmz^ 4e-v h^^— 5« (i o 1 o) *x 

-< -y^^lHiKl 6l=#jtii.(f. K-:/ h^J^fiE'T'SSl /< 

;u;^&t;m3/<;ux(D««<^A«iEmsa^i 7izstj&$*t 
ja(tT2 5i3S?iL. =&>f >^;jaA«si:y^orsifiwit 

[006 1] ±2a)J:5l=. S-ffia/OUXSlzi t*'y h 

<Dx-*$wyarTW^^-^*flija-r*itf. s-e-:/ 



<!: o TmM<Dffia/<;UXa>^ *S«?-r S CI <t A< 

ca)*Ea/<;i.;^-t*i,-e*iiciiiyar&*i«i 
a)SflffliSS6 3&<fTt\ :*fiK**ifcEp^7'-5i|*m*/<-y:7 

7 4ci=£is$^<6. ai4/<;ux$#B&-r«ia^ 

l±, SlK-y KOPSaai * (000) . /hK"-; h<D^a> 
Pgia{t2$ (010). K-V ha>^(D|iSESffl3$ (1 

00) , K-:/ h2S6»=J:«;* K-y K©PgP«4S (1 

01) <D*3I=, 3 try KD-r— ^^X-f -y^iaKl 6 

[0062] 4 e-V hOBl^-T— ^*X-f -^5=^13 

%i 6S^iz^^«A{»fit|fli^(coc^r. H8a>ae]i$B$ 

[00 6 3] «-^xyM=oi^r<0 2 e-y hopBa 
fiS(bi, b o) 1*. ±iaLfc4 Kogi^T*— $1 

(D1, D2, D3, D4) (caf?$4xfc«B8T?lil*/< 
•y7r4C(=iSia3?4iTL^-5. ^C-^, DlliSRl/^^U 

xoaiRm^. D2ttX2/<;ux<oajR«#, d 3 149s 

3/<;uxa>aiRfi#, D4i*S4/<<;i/X©ail?«#-ca& 

i'h'^'y Kl 0©*y X;H=:>yj£LfcX-f rvf^EI»1 6 

[0064] wC-c, :^'J> h'N-/ Ki otoy X^bSS 
nffi^u iii3ts^iqia>l&«tiS(c^it^i X 

;K0EP^-X— (D 1 1 , D21, D31. D4 
1), 2»afl!)yX;i.OBP^T— (D 1 2, D2 
2, D32, D4 2) ©.fe-SUaUfca^, ✓^hUi? 

x5i 1 31=1*. ±y X;ucot^T<DSi /<;i/xa«?«^ 

D 1 ©7*— 5r (D11, D12, D13, . . . D1 
n) 36<^a<y^e#(cH»!LT->'Jr;UAil*H«. [19 
»I=UT. ±y X;KzOLxT<0ffi2/<;UXa#im^D 2 
a>-7*— 5" (D21, D22, D23, . . . D2n). 

X^ncoi^roSB 3 /<;i/xa*?©#D 3 ©-T— ^ 

(D31, D32, D33, . . . D3n) . X)\, 

f=ot%r©m4/<;i.xa»i«#D4©-T— ^ (04 i , 

D4 2, D4 3, . . . D4n) -WffilSS8l*J-C-> 
■J hUi?X^ 1 3I=IESI**I«. 
[00 6 5] <feym«:Ml=(*. SMtr-SSa/^-H'XAt 

S6^-r«MiCs ^asa/<;ux$a«?-r-5B]^T— ?A< 
hue?x^ 1 3ICR2&**!.*. ^-LT, 

/<;UX©5B±l=llM*1*r. ->-7 hU5?X4i 1 36<lBtt 
Ltzm^'f-^^^-y'^m^'i 4(ce2IL-ClH1t*-fr 
•5. 5"y^li]»1 4»z»*+ifc5l^7=— ^14, U'<;U-> 

1 5j=j:yRif^aai=:^tt**L-cA^&X'r'y5^iiii» 
1 eizASSJK-S. 

[00 6 6] la 8 (csi-rsn < . si/<;ux*a 

#?-rSD 1 ©-T— ^tt. Si /OL'X©itltr©S4/<;ux 
Sg^MPawio:? huvx^r 1 3(ceiii$*trt^*. -t 
ur, Si /<^ux©*±ic^*3-i±r^^^M-^*«ai** 



(9) 



^B8¥ 1 O - 8 1 O 1 2 



**tfcD 1 (DW^T— ^1*. 1 5J=J:oT 

rij ©a^l*, SBi/<;uxir|t-3Tff«SiS?^i 74< 
roj -cftsyxyttt^ JRi /<yi/X4«ffB«l6T^i 71= 

[006 7] H9i*» €-ESi/<;i.xa>tt^^*>-frizj:y 

•y hOBJ^T*— ^ (O 1 OO) $4^7l4ili/J\K-y hA<, 
(1 0 0 0) *^it*ltf«|jK^; (1010)$^ 
xtitf* Kv h2a6lc<fc.5:*:K-y (0000)$ 

[0 0 6 8] H9f «)«Tiafc*-rj:3l=. 

i*— ^ (Olio) *#jt*ttf. /hKv hffia©-f i/^; 
41 (1 1 oo) *#jtTSi /<;uxao:S2/<;uA$a 

r. -^9i@Mni=msa)ii>5:«2o<0'<><7a$ti:ai 
[GO 6 9] :^mm<j>mmi:^^ti\t. «ft(©Kift/<yi.x 
i=***ELfce-y kt*— $3&^&^E«al^■?— **x-f -y^ 

6.-- D$fcli«a(D-f ;-s*^-^i^*ttta 



[o o 7 o] «i*:Mlctt, «?i K-y hffiaO'f V^^SStt 

> ^7 5a* ttta ? -a- 5 a 2 / t ^ ^^•T?el6<i#*» 

^fifcA. >^7;-S*ttaiL)&l^ r^KDJgiSffllj t 

LT(DPgfflfflii. /jxK-y naa<0'f ^^^a^etaj^-t** 
rm2(opsnffij ^L-c<oKiaffi2. 4>K9h«^<o^ 

^safiij ^L-c(Diesi4. (0^fft4apsa>ieiBas$# 

[007 1] Si /<>l'Xtm3/<;i/Xi:<0(ffl©ft 

pai*, y > h K 1 0 ©*^ffii6saai=i5S $ ^ir 
B5-r*«^(*. ai4/<^ux©i»iaf£i+*ia«evm«« 

[ O O 7 2 ] 2 . S( 2 a>llli<0]&flS 

Hi o&i;hi 1 {z.^'i\.^x^nm<i>%2a>mM 

[0 0 7 3] H1 o\z.^iHn.tz^9ma>»iSi<nmwim^ 

so-r >^;-S*M:tii*-a--5a 1 /<;i/xay:a3/t;ux 
'hK-> Ha^a>>f >^a*i!tm$-i**»2/<;ux 

y-xAx$tttin$i±«ai4/<;ux^]b^&«i^$ 

y» *e»/<yi'X(**»tti=»BEa?*i,rt^«. 
[0 0 7 4] f(5i/<;i.xi*. «ji.ii^f5VKU'<;KD'< 

— xsfivB56f»&j&*y (Pi 1) , a^mev 

PM$-e3r^<DaEE4giB0CM-CJ:»-r« (PI 2) . 
■€-Lr. ^©«:fc«ttVPM$Bf^^lBI*:ltlH#Lfc« 
(PI 3) . XmttVB*T?m^0!>«ff4aEe DM 

-c«TL (PI 4) . c<D-<— xmfivBSitit-r-5 

(PIS). CC-C, am^<O«JEE43BB0DMIi. =(ta 
^«)Sff43S0CMJ:y*,>t#l^ «*««tVP 
M$ffil#-r* oralis /-X*x*«fiffir©ttS8l=i5&'5: 

[0 0 7 5] m2/<;i/XI*. XmeVB*^^>Bf^(D 

«ffigE©cs**-3Ta*attv ps*-ei»L (p 

2 1). a:*:fSiav PS*^^x*X3!)<ii;Sii<Dfiig|ca 
i§L^Et^SS(D5SI$FBiy£ltJtl^-r-5 (P2 2) . -t-L 
a*«<4VPSAx€,0f^<D^a^iB0DS-C?'<— X 

«fivB*-e«T-r-5. ::c-c, xa^<DflE4giB© c 

S <©^6<iftfi^fl)«ff *3ffi 9 D S J: y t 
[0 0 7 6] mS/OUXItSi /<;i.Xtl^JB*t^E<D-t?^ 
?^$«II&-r-5. Jifc, mi /Ouxi:m3/<;uxi:<oraa) 

^ffltt, ^y^h-^-v Ki oa)a*ffi»SMi=i6S**t 
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[0 0 7 7] «iia*#ji.4»4/ouxi*, ^-xm^ 

VBA^&fi*«ttVPN*T?±»L (P4 1) » 
fiVPN*fil*IBIf£(+«»Lfc« (P4 2) , 
fiVB*-e«T-r* (P4 3) o 
[0 0 7 8] H1 J^^m<Of&miZi:h'<><?}&(D 

©ESK-y hA<}^fiJ**t (^^7*-^ (0 1 OO) ) . 
(H3*5*— ^ (1 0 0 0) ) . *fc. 

(W^ir-^' (1 0 1 O) ) . »4/<^ux<D^*as?-r 

4ili/=.X*XI=«ttiM36<^jt&*i* (ff^T*— ^ (O 
0 0 1)). * EP^i*— ^ (0110) $X-f 

^Ifiiai 6i=4^^t*iii, m2/<;u;^xi;st3/<vux*a 
^'at*iae»±i=2fB«w*-e-«ctAf<j#, c*ti= 

C0 0 7 9] c<DJ:5lc«dE*ti4*lll£a)»ffiT?t» 

[0 0 8 0] iits. j^^m<Dmmit. wxifeiToi^ 
i^as-r-5^i:A<-c#«. rsi (DffiM/<;ux&i;m3 

PM*-e±»r«»i ofiff±»s«» (PI 2. P3 

2) <!:. SJfSSi «>g:*:m<av PM$«J#-r-5Si <Dfi 

^m^«t^3[)& (PI 3, P3 3) m^zm^<f>s^^ 
ativPMA»e>ftriB'<— xafivB*-cT»-rs*i o 
aEET»a»(pi4. P3 4) t*wur««**i.. 

m2(DSKl/OUXI4. XBeVB3!l^C>t!rIam1 (OS 

*«ev PMj:y t,/jx$i\m2©a:*:mfivpss-c± 
^-r$%2a!>«s±#iK)& (P2 1) j:, mBlK2a>fi 

:^«&vps$«t^-r«»2<ofiAa«tiii$iit}& (P2 

2) «trlHm2a)g:*:ai4v psA>t.ltrlB'<— 
vB*-eTB-r-5S2a>mffiTBiK}^ (P2 3) ts^s 
L -cfli^ * *tr « c i $!^« t r « w*]^ 2 ~B!*5i 

[008 1] 3. %3(»mm<D^n 

[0 0 8 2] hi 2(0Sft}gHI-a^-rcfc5t3, *II16<D}K 



^7;-a$ttffi*-t*-5m2/<;uxt. ^-x*x(z«sa$ 

[0 0 8 3] «-/<;i/xo!)»tti=ot^riswi-«. 
«i/<;i.xtt. «*«lH«ttvm*^&»*y (PI 1) . « 

tfiai«fiVmA>&ai <DS«aiiV LM^-CBf^O) 
mff4JiE0 DM-CT»r4 (PI 2) . -tLT, ctoat 

«:i'Sft<osi$iaif=iti»$Lfc» (pi 3) . tt>n«fi 

Vm^-CmS«)«BE«3E0 CM-C±»L (PI 4) . C 

<o*raai4vm$<tit-r-5 (pis). zl;iv. 

/<;i/XtS3/<^l/Xi:(DIHI(D^iaf*:^y> h^v-y Ki o 

[0 0 8 4] »2/<;i/Xa. ■t>l8l«{(kVm3b'&i9f£0!>« 
E^E0CSStoTa:fcSttVPS*T?±#L (P2 

1) . a^mttv ps*/:^xAx*<iSfir<Dfiai=«» 
LJSixas<DSi»ia/i:«+tn#-r« (P22) . -tur, 

S:;^«tiV PSAv&^;£a>«E4gSd D S-CtfMfB^V 

*<ijts^<Dmff^se D s * y 

[00 8 5] m^f<Ji'Xlt. 4>ia%{iVm3bM&%2(D5 
««ttVLN*-CT»L (P41), C<©«««iiVL 
N$Sl^iaf£(+ej#Lfc« (P4 2) . i*>m«*4Vml= 

«»-r« (P43) . 

[0 0 8 6] B1 3lt. :$imM(Df^mz^i>^>^iSi<D 

(=. m2/<;i.x<D^a)a*?. S 1 /<;uxoD^<og*?. $ 
1 /<;uxxijgr3/<;ux«>a«?, m4/<;ux<z)^«)a 

S2/<^UXSI/S3/<^WX<Da*?lC«*:or, -tix-F 
tSSn. 4> K v h^^K^ h^<D4>«(DEaK'y 
[00 8 7] C<Oj:3l=«B6**t«*||Jfi<J!)»8S-C*, 

rsi (Dsia/<;ux&u:m3(Dei&/^ 
;i.xtt. i*>rfl?ittvmA>&ssi (oaiswfi^v LM*-eT 

R-r«»1 ©aiET»i*» (PI 2. P 3 2) HrE 

m 1 (ogfima V L M sjt»-r s m 1 <7)g««{ajti#5ft 

Jg(P13, P3 3) BJESl <Da««(iVLM*N 

&itrEi>rasfivmi=«j9r«si (0(f>iBim^fiffiiK}^ 

(PI 4, P3 4) fc**rLT«rit**l, m205B»/< 

meE±^iK]& (P2 1) t. i(rESxm«^vps$9tj# 
-r-&SA%i!tii^3K)^ (P2 2) ifrEa:fcSftvp 

(P2 3) ^:^*L•r«fiE^3^trl^•5ct*!^ai:-r 
«»*3S2~««]S5(=Ee<D-f i/^;-:?!^ ha::fy > 
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[0 0 8 8] tjits. mmmvtbtiii. '^mmmmmizm 

[0 O 8 9] 

» KiSiii«$S3iiz^«|-r « ^ A<-e # 
[Blisa>ffii)i«cltti!»] 

CHI] **?Bfl)IIJ6<0®fl8A<Hffl**i4'f r/^»2?iy 

[83] K<o««iM«ij&$$-r«ijftSiin 

a. 



[0 7] m4a>S5&/^;ux$«it-ciEmfia'fi=minL 

[H8] a!ft@#(0#eS!l/<;i/X^EP^-r-^<0|Ejai^ 

[B9] tttt/<>UX<DaS?/<^->**r^'f A^^^- 
h. 

[H1 O] :t:|Sq»<D«2(OlllSa))l»nilcffll>&4i«Bn 
[01 1] ffi»/<VUX<Da«/<^ — r^^n^f ^-f 

A^V-K» 

- ho 

[^■^©SiiB] 

1 ^'Ji/5>3>hP— 5 

2 :/'j>hx>i?> 

6 

8 sa«#ie±[ii» 

10 ^'J > h'S"; K 

16 x-r-y^sa 
1 7 

2 2 A y X)\^-R 
2 7 



[01] 
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IL 
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SI 



cx 
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CX>M 
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OC a UAT 



5/7 h 





















13C 



14C 



f3N 



5/7 h 


















S/7^ 



14A 



COM 



16A 




17A- 

II 



iIb !5B 




178- 
16C 





















2r7^ 



X 




17C- 



16N 



5^7 h 




















uy9 



lit 1SN 






17N- 



[H4] 



















VPM 


|— P13 


P23 

( P2A 


P33^ 






P43 




g VPS 

^ Vm 




P32/ 
^BCM 
















P3€ 


VPN 


VL 








P35 




k P44 




















K 

■7 




























1 (00) 


X 


X 


X 




(0001) 


2 (01) 


X 


o 


X 


X 


(0100) 


3 (10) 


o 


X 


X 


X 


(1O00) 


* 01) 


o 


X 


0 


X 


(1010) 



(14) 



^MW- 1 O - 8 1 O 1 2 



m9i 



o] 




»2^</w;i ff3/«Ax Kl4/<4fX 




VPN 



[iai 1] 

mi'^A'X m2^Jlry^ 93/«ii|rX fl|4/<AX 



A 



02. ;s3 



A 



(0100> 



OOOO) 



A 



(0001) 



C1010) 



cono) 



(15) 



#g§^ 1 O — 8 1 O 1 2 



II 2] 



[191 3] 



VPS 



Vm Wij- 

PtZ \ 

VLM — JL 



OAT) 



_1 



tCK) 



(SO 



mi/^ifr^ B^j^n^x ff3/<JkJi 9I4'<a;( 



8CM 
8 dm/ P15 



-PU 



r 

PI 3 



01 ^D2 



P22 
P21 / 



eos A / 

[-V 

P32 ^pa: 



P23 
P31 P3S 



P34 



P32 ^P33 

n 



D3 04 

llbllL JI^DL 



P4I 




P43 

VLN 











JB4/«7PX 






r\ 








V 




V 






■ — -■■ 




(01 00) 




Mj» r » r/ 




' 1 












(1000) 






1/ 














CI010) 




\/ 














(000 n 




ffiR 










Ii2. fi(3 




[A 


(0110) 




h) 






M 





This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

I^Tfaded text or drawing 

dIuJJRRED OR illegible TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GR^ SCALE DOCUMENTS 

I3lINES or marks on original DOCUMENT 
-□^FERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



